INTRODUCTION
Occupational exposure in healthcare workers is considered any contact with a material that carries the risk of acquiring an infection, which occurs during the working activities, either in direct contact with patients or with body fluids or tissues (1, 2) . Professional or nosocomial infections are infections acquired during the working hours in health institutions (3) . They can be transmitted by any form of direct or indirect contact (4, 5) . However, the main route of transmission is via blood, which implies contact with blood and other biological materials (tissue or fluid) that may contain blood and pathogens that are transmitted by blood (6) . Viral infections are the main blood transmitted infections, and the most frequent among them are hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV). These viruses can be permanently present in the infected host blood. These infections are characterized by a potentially significant morbidity and mortality, and consequently, they represent a significant public health problem related to the majority of documented cases of professionally acquired infections (6) .
According to the previously reported cases of professional infections in healthcare workers, the total risk for transmission of infection after occupational exposure is not high (7) . The greatest risk for transmission of HCV, HBV or HIV occurs after a percutaneous injury, such as needlestick injury and cuts with sharp objects (scalpels, needles etc.) (7, 8) . The possibility of an infection transmission after occupational exposure to blood-borne pathogens by percutaneous injury is 2-40% for HBV, 3-10% for HCV and 0.2-0.5% for HIV (7) . Mucocutaneous incidents include exposure of mucosa and injured skin areas to potentially infectious body fluids (7, 8) . The possibility of an infection transmission after occupational exposure to blood-borne pathogens by mucocutaneous injury is described as confirmed for HBV and HIV, and possible for HCV (7) . Transmission of infections by a bite is also described and can result in infection of a bitten person and also a person who inflicted the bite (7) . Because of the highest viral load, the exposure to contaminated blood represents the greatest risk for infection transmission (6) .
In 1982, the first official recommendations for the prevention of occupational exposure to blood-borne infections were published by the Centers for Disease Control and Prevention (CDC), when specific imunoprophylaxis with HBV vaccination of healthcare workers in pre-exposure prophylaxis was introduced (9, 10) . The awareness of the risk of occupational exposure and infection has become greater with appearance of Human Immunodeficiency Virus infection/Acquired Immunodeficiency Syndrome (HIV/AIDS). Recommendations for prevention of HIV transmission in healthcare settings were published in 1987 (11) . In 1989, assay for the detection of immunoglobulin G (IgG) antibodies to hepatitis C virus was developed and since then all programmes and recommendations for post-exposure prophylaxis incorporate HBV, HCV and HIV (11, 12) .
CDC recommendations for prevention of occupational exposure to blood-borne infections in healthcare workers define specific and nonspecific pre-exposure and post-exposure prophylaxis. The implementation of standard precautions as nonspecific pre-exposure prophylaxis is the most important preventive measure for the prevention of occupational exposure to blood-borne infections in healthcare settings. Nowadays, specific pre-exposure prophylaxis is available only for HBV and includes specific immunoprophylaxis with HBV vaccination (13) . Guidelines for the management of occupational exposures of healthcare workers to blood and blood-borne pathogens were developed for the purpose of post-exposure prophylaxis after occupational exposure (2, 14) . These refer to the following steps in the procedure: decontamination of the exposure site, immediate report of occupational exposure, clinical and epidemiological evaluation of risk for HBV, HCV and HIV infection, serological testing of source patients and exposed healthcare worker, post-exposure procedure for HBV, HCV and HIV, and clinical follow-up care (2, 14) .
Reporting of occupational exposures at University Hospital Dubrava has been implemented in accordance with the recom- 
MATERIALS AND METHODS
Since January 2002, every reported occupational exposure of healthcare worker in University hospital Dubrava has been registered by the Committee for Hospital Infections of University Hospital Dubrava. Occupational exposure involves needlestick injuries, cutting and scratching with a sharp object, body fluids or secretion splashing in the eyes, mouth, on the damaged skin as well as patients' bites.
When reporting the occupational exposure, the exposed healthcare worker is educated about the treatment of the wound and completes a standard form prescribed by the Committee for Hospital Infections. The data concerning the occupational exposure are entered into the form: name, department and qualifications of the exposed worker, type of exposure, object that caused the exposure, the working process in which the exposure occurred, and the type of the body fluids that a healthcare worker was exposed to.
The form also requires information about the patient with whose body fluid exposed person has been in contact with (name and surname, identity number, ID number -if known). After recording occupational exposure, the Department for Blood Transfusion (2002) (2003) (2004) (2005) (2006) (2007) and thereafter the Clinical Department for Laboratory Diagnostics (2008-2011), University Hospital Dubrava, urgently determined pre-existing immunity to HBV (aHBs-titer) and the initial serological status of exposed workers for HIV and HCV as well as the serological status of the patient for HBV, HCV and HIV (within 24 hours of reported occupational exposure). Serological status was determined using screening tests: hepatitis B surface antigen (HBsAg), and IgM and IgG antibodies to hepatitis B core antigen (aHBC) (IgM + IgG) for HBV, antibodies to HCV (aHCV) for HCV, antibodies to human immunodeficiency virus type 1 and/or 2 (aHIV) for HIV.
According to the estimates of the Committee for Hospital Infections, additional confirmation tests for HBV, HCV and HIV were carried out. The access to the occupational exposure database is strictly limited only to the authorized and qualified staff.
Spearman rank correlation was applied to assess the significance trend over time in number of reported occupational exposures. The level of p<0.05 was considered statistically significant. Statistical analyses were performed using MedCalc 9.2.0.0 statistical software (MedCalc, Mariakerke, Belgium).
RESULTS
From January 2002 to December 2011 (period of monitoring the occupational exposures), 451 cases were reported. Annual review is shown in Table 1 (r=0.77, p=0.008). Table 1 shows the frequency of occupational exposures according to the qualifications and gender of healthcare workers at University Hospital Dubrava during the observed period. Employees of Surgery Clinic reported accidents most frequently (63.0%), followed by the Departments of the Clinic of Internal Medicine (22.6%) and other departments such as dialysis, different laboratories, neurology, psychiatry, incinerator, and radiology (14.4%).
The most common type of exposure is the needlestick injury (69.6%), followed by cuts with a sharp object (23.5%), splashing of body fluids or secretions in the eyes, mouth or damaged skin (4.7%), scratching with a sharp object (2.0%), and bite (0.2%). Table 2 shows the distribution of occupational exposures according to the operating procedures during which the exposure occurred. The needle is the object that caused the majority of accidents (69.6%), followed by scalpel (14.2%) and other sharp objects (16.2%). Other sharp objects include electrocauteries, endoscopic clippers, forceps, bone fragment, hip fragment, lancet, levers, rotary saws, glass, sternal wires, scissors, razor wire, and other unknown objects. The most common type of body fluid to which a healthcare worker was exposed during the incident was blood (84.7%), while the remaining cases (15.3%) were urine, saliva, stool, contents of the drain, and the unknown fluid.
59.4% of the exposed healthcare workers status had protective aHBs-titer (aHBs>100 IU/L) and in 19.5% the level of antibodies was not satisfactory (aHBs<100 IU/L). In 21.1% of the exposed workers the value of aHBs-titer was not measured. After examining the laboratory results of serological status of patients for HBV, HCV and HIV status as well as aHBs for healthcare worker, the Committee for Hospital Infections prescribed the intervention in 35.0% of the exposed workers in the form of additional booster doses of HBV vaccine or complete vaccination for HBV. Serological status of patients as regards HBV was reported negative in 71.4% of reported occupational exposures, and was confirmed positive in 1.6% of patients. 27.0% remained undetermined. In 71.0% of reported occupational exposures, the result of HCV testing was negative in patients, in 2.2% was confirmed positive, and in 26.8% it remained undetermined. The results of testing for HIV showed a negative result in 73.6% of reported incidents, and 26.4% remained undetermined.
DISCUSSION
The 10-year follow-up of occupational exposures in healthcare workers at University Hospital Dubrava has shown an increase in the number of reported events. The number of unreported accidents remains unknown. An increase in the number of reported occupational exposures may be due to continuous education and raising awareness of the exposure risk to potentially infectious biological material and the importance of reporting incidents. It can also be attributed to the increasing number of medical doctor residents, interns and also other healthcare workers who started their professional training during the last 5-7 years.
The number of reported incidents probably does not match the real state of occupational exposures in healthcare workers. As a reason for not reporting exposure, the healthcare workers state the assumption that transmission risk for infection in occupational exposure is very small, and the prevalence of infection among hospital patients is low (16) . In addition, the stigmatization of the occupational exposures and conviction of the possible developed professional infections is still present. Most frequently, nurses and medical technicians have reported occupational exposures. This can be explained by the fact that this group of hospital workers is most frequently in contact with patients and uses objects during the medical treatment. Physicians reported less occupational exposures probably because they believe that they can estimate the transmission risk for infection themselves before they decide to report it (16) . One of the reasons for not reporting is the insufficient education of healthcare workers about the procedure and management of occupational exposures to blood and blood-borne pathogens. Some studies report that even 16.7% of medical doctors and 14.2% of nurses did not know what to do and were not aware that they should proceed according to the protocol after occupational exposure (16) . A significant reduction in the incidence of HBV infection among healthcare workers in the developed countries occurred during the 1980s and 1990s. The reason for that was the implementation of preventive measures, such as universal precaution measures and HBV vaccination (17 Table 2 . Distribution of occupational exposures according to the working procedures at which occupational exposure occurred workers have satisfactory aHBs-titer status, so further intervention was not needed. In many countries, the number of healthcare workers that underwent HBV vaccination usually does not exceed 65%, indicating that HBV vaccination is not applied in a sufficient number of healthcare workers (1, 17, 18) . In 1992, the World Health Organization (WHO) recommended the introduction of HBV vaccination in all national vaccination calendars (19) . Among the reported occupational exposures with determined serological status, 7 patients (1.6%) were positive for HBV. The average prevalence of HBV infection in Croatia is about 2% and thus belongs to the countries with intermediate prevalence (20) .
Immunization for HCV and HIV does not exist. Currently, there is no available specific prophylaxis for HCV so post-exposure procedures after occupational exposures to HCV positive blood include only serological monitoring of exposed healthcare worker (to determine or rule out seroconversion i.e. occupational HCV infection). Among reported occupational exposures with determined serological status, 5 patients (1.1%) were positive for HCV. In one occupational exposure, six healthcare workers were exposed to HCV-positive blood. Accurate data on the prevalence for chronic HCV infection in the general population of Croatia is not known. Based on the information that 1.6% of volunteer blood donors were positive for anti-HCV as well as other indirect indicators, HCV infection is certainly not less prevalent than HBV infection (20) . Even though the number of patients with determined HCV infection is not insignificant, the consoling fact is that the infection average rate after occupational exposure to HCV is 1.8% (2). In addition, about 50% of acute HCV infections resolve spontaneously, so even the introduction of interferon in standard HCV post-exposure prophylaxis protocol is not currently justified (21) (22) (23) . None of the reported occupational exposures with determined serological status of patients was positive for HIV. Fortunately, Croatia belongs to countries with low prevalence of HIV infection (24) , with an annual rate of <10 new cases per million people (24) . However, considering possible increase in the incidence of this infection, it is necessary to have in mind the possibility of a professional acquisition of HIV infection after occupational exposure (13) .
Among the reported occupational exposures were those with undetermined serological status of patients for HBV (27.1%), HCV (26.8%) and HIV (26.4%), respectively, and the most common cause of this was the impossibility of determining the identity of patients since the occupational exposure occurred during cleaning, and there was only the contact with body fluids. There were also some failures in completing the protocol after occupational exposure had occured and subsequently reported. Information about the infection transmission from infected patients to exposed healthcare workers were not recorded in the registry. Besides the patient care, the purpose and aim of every national healthcare system should be safety and health protection of healthcare workers. Consequences of the occupational exposure could include the development of professional infection, the inability to continue in work and a threat to healthcare workers' life. Therefore it is necessary to prevent occupational exposure to blood-borne infection (6) . The most important preventive action for HBV, HCV and HIV infections is nonspecific pre-exposure prophylaxis. Thus an education about universal precautions to blood-borne infections as well as applying education in daily work is of a great importance. One study reported that even 71% of healthcare workers did not use adequate protection (such as gloves, protection glasses or a mask) during their nursing and treating patients; this is also in correlation with results from other studies indicating that there was poor adherence to universal precautions (25) .
In upcoming period in which the accreditation of the University Hospital Dubrava is expected, the implementation of standards for control of hospital infection, system of insurance and improving of quality in healthcare will be certainly set at a higher level. According to the Document of the Accreditation Standards for Healthcare Facilities, a programme for prevention and control of infections related to prevention of occupational exposures will be developed. The programme will comply with Standards for Control of Hospital Infection (26) . Employees for infection control will implement a system for detecting, reporting, investigation and control of infections. Epidemiological studies similar to this one will help greatly in the analysis of quality indicators used for control of hospital infections.
